Role of thymic cortex-specific self-peptides in positive selection of T cells.
During T cell development in the thymus, a virgin repertoire of diverse TCRalphabeta recognition specificities in immature thymocytes is selected through positive and negative selection to form an immunocompetent and self-tolerant repertoire of mature T cells. Positive selection supports the survival of thymocytes that receive weak signals of low-avidity TCR engagement, whereas negative selection deletes potentially harmful self-reactive thymocytes upon high-avidity TCR engagement. Early studies have highlighted the role of TCR interaction with polymorphic MHC determinants in positive selection, while negative selection imposes TCR specificity to peptide antigens displayed by MHC molecules. However, recent advances in the biology of thymic stromal cells have indicated that the formation of an immunocompetent TCR repertoire requires positive selection by thymic cortical epithelial cells expressing a unique protein degradation machinery, suggesting the role of self-peptide repertoire specifically expressed by thymic cortical epithelial cells in the development of the acquired immune system.